The aquatic animals specially the fishes are highly sensitive to the changes in their surrounding environment, including increasing pollution of water bodies that are directly exposed to the toxic chemicals like pesticides and herbicides. Though these are beneficial in agricultural fields for insect-pest and weed management, because of their uncontrolled spraying these chemicals may cause severe damage to the aquatic fauna specially fishes and human being through food chain. Herbicide pendimethalin is one of the broadly used chemicals in agricultural field to control weeds. In the present investigation, acute toxicity test (96 h) was conducted in semi static system to evaluate the lethal toxicity of pendimethalin EC (98.8%) by -probit analysis‖ method, as well as its safe level to freshwater fish, Channa punctata (Bloch) and the behavioural response of exposed fishes. The 96 h LC50 value was calculated and found to be 2.20 mg/L indicating that pendimethalin is toxic to the fish species under study. The safe levels estimated by different methods for pendimethalin showed large variation (0.110-0.000220). In addition to dose and dose-time dependant increase in mortality rate, behavioral changes like hyperactivity, increased swimming, faster opercular activity etc. were also observed in response to the test chemical. On the basis of the present study we should restrict indiscriminate use of this herbicide in near aquatic bodies.
Introduction
Identification and determination of toxicants and its ecological effects on natural communities and ecosystem is one of the fundamental goals of ecotoxicology and hazard assessment. Due to urbanization, industrialization and agricultural activities; freshwater bodies are highly polluted with different kinds of chemicals as well as pesticides, herbicides etc. released from various industries and agricultural fields that impair water quality directly or indirectly and become unsuitable for aquatic organisms due to their persistence, bioaccumulation, toxicity and bio magnifications in the food chain (Palaniappan et al., 2009) , which is a key concern for the health of aquatic organisms (Wagenhoff et al., 2011) . Herbicides are the most widely used chemicals in agricultural fields (National Academy of Sciences, 1993) for controlling unwanted grasses and broad leaf weeds. Chronic exposure and accumulation of these xenobiotics by aquatic biota can result in biochemical alterations that produce adverse effects not only in the exposed organisms but also in human beings via food chain (IARC 1993) .
Pendimethalin, [N-(1-ethylpropyl)-2,6-dinitro-3,4-xylidine] is a herbicide belongs to dinitroaniline family widely used in Agricultural fields for broad spectrum control of annual grasses and certain broadleaf weeds in commercial crops (Engebretson et al., 2001; EI-Sharkawy et al., 2011) . Pendimethalin has been classified as moderately persistent bio accumulative toxic (PBT) compound (Roca et al., 2009 ) and a group C carcinogen -possible human carcinogen‖ (USEPA, 1997), that has the ability to bio magnify, and can bio concentrate up to 70,000 times their original concentrations (Ritter et al., 2007) . It has been considered as highly toxic chemical to fish and aquatic invertebrates (Meister, 1992) 
Materials and methods

Test animal
The live healthy specimens of freshwater fish Channa punctata, belonging to the family Channidae and 
Acute toxicity bioassay
Definite acute toxicity bioassay was conducted in semi static system to determine the LC50 value of 
Behavioral study
Fish behaviour was observed under sub-lethal concentrations of pendimethalin exposure for 96 hours as suggested by Kumari et al. (1997) .
Data analysis
The data obtained were statistically analyzed by SPSS computer statistical software (version 21). The one way ANOVA along with Duncan's multiple range test (DMRT) was used to determine significant difference between the means at P< 0.05 level.
Results
Physiochemical parameters of aquarium water were measured and maintained during experimentation.
The overall fluctuation ranges of water quality are listed in Table 5 , which
showed a large variation. 
Behavioral effects
Fish exposed to different concentrations of pendimethalin exhibited a number of abnormal behaviour as compared to control ones (Table 6 ).
During the initial period of exposure, fishes became alert, stopped moving and remained static in position in response to sudden change in surrounding environment. Afterwards fishes tried to avoid the toxic water for sometime which was manifested by increased swimming, jumping, restlessness, hyperactivity etc. Faster opercular activity was observed initially but later decreased with increase of exposure period. In higher concentration groups fishes exhibited erratic swimming suggesting loss of equilibrium followed by hanging vertically in water. 
Discussion
The present investigation explicated the acute toxicity of herbicide pendimethalin to freshwater fish, Channa punctata. The result of 96 h LC50 value of pendimethalin (98.8 % EC) was determined to be 2.20 mg/L, which can be considered as in moderately toxic level when compared to the values worked out by earlier workers so far. For commercially formulated pendimethalin product Stomp 50% EC, the 96 h LC50 value for monosex O. niloticus, calculated using a static bioassay test was 4.92 mg/L, which was considered to be moderately toxic (Louis et al., 1996) . Ahmed and Moustafa (2010) These acute toxicity data have been used to derive water quality guidelines for regulatory measures (Sunderam et al., 1994) . The estimated safe levels determined by various methods obtained in the present study showed a large variation which has resulted in controversy over its acceptability (Buikema et al., 1982 , Pandey et al., 2005 . Mount and Stephan (1967) imply that the toxic effect is mediated through the disturbed nervous/cellular enzyme system affecting the normal respiratory functions and nervous system, which involves control of almost all vital activities (Desaiah and Koch, 1975a, 1975b; Bansal et al., 1985; Pandey et al., 2005) . The abnormal movements
shown by the exposed fishes may have resulted from hypercontractions of the muscles due to AchE (cholinesterase) inhibition at the highest pendimethalin concentration (EI-Sharkawy et al., 2011) . In addition, excess mucus secretions occurred may be due to respiratory manifestations forming thick coatings on gill tissue (Ferguson, 1989 ; El-Sayed et al., 2015) . As reported by (Pandey et al., 1990) Since no abnormal behaviour was observed from the fishes of control group, so it is clear that the altered behaviour and mortality observed in the treated groups is mainly due to pendimethalin toxicity.
Conclusion
The result of the present study showed that herbicide pendimethalin is toxic to Channa punctata reflecting a high risk assessment. This study also showed the significance of behavioural parameters in assessing 
